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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), wtiich 
papers have been placed of record in the file. 

Claim Rejections -35 use §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

The term "substantial" in claims 1-29 is a relative term which renders the claims 
indefinite. The term "substantial" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. The Examiner has 
interpreted the term at her discretion and treated the claims on the merits. 
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Claim Rejections r 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a yvhole would have been obvious at the time the 
invention yvas made to a person having ordinary skill in the art to which said subject niatter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1^?sjp7<15Rx^i^e$a:^2?^i®r^ under 35 U.S.C. 103(a) as 
being unpatentable over Maeda et al. (US 6,320,699), hereinafter Maeda, in view of 
Komma a/. (US 6,192,020), hereinafter Komma. 

5. Regarding claims 1, 2, 10, 14, 15, 18 and 22, Maeda discloses an optical head 
comprising: 

a semiconductor laser (Cbl. 5, Line 54); 

an objective lens drive for driving the objective lens (Col. 5, Lines 45-46); 

an objective lens for focusing a light beam from the semiconductor laser onto an 
information recording medium (Col. 5, Lines 45-50); 

a collimator lens located between the semiconductor laser and the objective lens 
(Col. 5, Line 55); ^ 

a light beam reflection portion that reflects the light beam from the semiconductor 
laser and moves together with the objective lens {light is reflected by beam splitter, Col. 
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6, Lines 30-37, see Fig. 1 , element 3, note alignment of beam splitter 3 with objective 
lens 4] connecting plates, Co\. 6, line 32); 

a voltage controller for applying a voltage to the objective lens drive so that the 
objective lens is driven in a focusing direction {circuit to drive objective lens, Col. 5, 
Lines 50-52); 

a light-receiving element that receives the light beam that is reflected by the 
information recording medium and separated by the light beam separator, and converts 
the light beam to an electrical signal {photodetector, Col. 6, Lines 44-48); and 

an arithmetic circuit that corrects a value of the electrical signal detected by the 
light-receiving element in accordance with a radial position signal corresponding to an 
amount of shift of the objective lens in the radial direction of the information recording 
medium, and detects the relative angle between the information recording medium and 
the objective lens or ah amount of tilt of the information recording medium with respect 
to a predetermined reference plane {driving an objective lens in the radial and focusing 
direction of the optical disc in order to converge a lasei" beam toward the information 
medium. Col. 5, lines 45-52; electric signals supplied to a driving circuit forwarded to the 
objective lens, Col. 6, Lines 48-54). 

However, Maeda does not explicitly disclose but Komma does disclose . 
a light beam separator that is located between the semiconductor laser and the 
objective lens, includes substantial interference regions for light that is reflected from 
the information recording medium and travels in a straight path and ± first-order 
diffracted light produced by information tracks of the information recording medium, and 
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diffracts each of plural light beams in regions of the substantial interference regions, 
where an amount of light is changed by a change in a relative angle between the 
information recording medium and the objective lens and by a shift of the objective lens 
in a radial direction of the information recording medium, and a light beam separator 
diffracts part of each of the light beams in the substantial interference regions (Col. 7, 
Lines 34-37, see light beam separator 175 between light source 2 and objective lens 4 
in Fig. 1 ; diffracted beams result in lowered intensity of light beam returning to the light 
source, Col. 8, Lines 2-4). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to have a light beam separator that is located between the 
semiconductor laser and the objective lens, includes substantial interference regions for 
light that is reflected from the information recording medium and travels in a straight 
path and ± first-order diffracted light produced by information tracks of the information 
recording medium, and diffracts each of plural light beams in regions of the substantial 
interference regions, where an amount of light is changed by a change in a relative 
angle between the information recording mediijm and the objective lens and by a shift of 
the objective lens in a radial direction of the information recording medium, as disclosed 
by Komma, in order to avoid generation of noise caused by returning light beam, as 
further disclosed by Komma (Col. 8, Lines 4-6). 

6. Regarding claim 3, Maeda does not explicitly disclose but Komma does disclose 
the plural light beams are present in four regions of the light beam separator, the four 
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regions are separated from each other by an axis in the radial direction and an axis in 
the tangential direction, and the two axes pass through a substantial center of the light 
that is reflected from the information recording medium and travels in a straight path 
(Col. 4, lines 56-66). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to modify the teachings of Maeda, and have the plural light beams 
present in four regions of the light beam separator, the four regions being separated 
from each other by an axis in the radial direction and an axis in the tangential direction, 
and the two axes passing through a substantial center of the light that is reflected from 
the information recording medium and travels in a straight path, as disclosed by 
Komma, in order to obtain a tracking error by processing the four photocurrents, as 
further disclosed by Komma (Col. 4, Line 66 - Cdl. 5, line 2). 

7. Regarding claim 4, Maeda discloses an objective lens drive for driving the 
objective lens in the radial direction and a focusing direction (Col. 5, lines 45-52; electric 
signals supplied to a driving circuit forwarded to the objective lens, Col. 6, Lines 48-54), 
wherein the radial position signal is calculated by using an applied current to drive the 
objective lens in the radial direction {electric signals supplied to a driving circuit 
forwarded to the objective lens, Col. 6, Lines 48-54). 

8. Regarding claim 5, Maeda discloses the radial position signal is produced by 
calculating amounts of light in at least two regions of the light beam separator, and the 
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at least two regions are outside the substantial interference regions and are separated 
from each other by an axis in a tangential direction passing through a substantial center 
of the light that is reflected from the information recording medium and travels in a 
straight path {generating a focusing error and a tracking error on the basis of the electric 
signals supplied from the photodetector, Col. 6, Lines 44-54). 

9. Regarding claim 6, Maeda does not explicitly disclose but Komma does disclose 
the light beam separator is a hologram or a diffraction grating made of resin or glass 
{holographicelenient niade of glass, Col 31, Lines ^3'^ 5). 

Therefore it would have been obvious to one ordinarily skilled in the art at the 
time of the invention to supplement the teachings of Maeda with having the light beam 
separator be a hologram or a diffraction grating made of resin or glass, as disclosed by 
Komma, since duplicates can be mass-produced at a sufficiently low cost, as further 
disclosed by Komma. 

10. Regarding claim 7, Maeda discloses the light beam separator comprises a A/4 
plate and a polarizing hologram that is located between the A/4 plate and the 
semiconductor laser and has a diffraction effect only for a light beam of a predetermined 
polarization component, and the light-receiving element receives the light beam 
diffracted by the polarizing hologram {polarizing beam splitter and A/4 plate, Col. 5, 
Lines 53-57). 
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1 1 . Regarding claim 8, Maeda discloses the light beam separator is integrated with 
the objective lens and moved together with the objective lens jn a focusing direction and 
the radial direction (Col. 5, . Lines 41-52, see Fig. 1 , element 3, note alignment of beam 
splitter 3 witti objective lens 4). 

12. Regarding claim 9, Maeda discloses a collimator lens between the objective lens 
and the semiconductor laser, wherein the collimator lens is integrated with the light 
beam separator (Col. 5, Lines 53-56, see Fig. 1 , elements 2 (collimator lens) and 3 
(polarizing beam splitter)[See Applicant's Specification, Fig. 1 , elements 35 (collimator 
lens) and 50, (diffraction grating).]). 

1 3. Regarding claim 1 1 , Maeda discloses the light beam reflection portion is formed 
in an objective lens holder for holding the objective lens (Col. 3, Lines 11-14). 

14. Regarding claim 12, Maeda discloses an objective lens drive for adjusting the 
inclination angle of the objective lens and a second light-receiving element for receiving 
^ light beam reflected by the information-recording medium {photodetector and 
obyecftVe /ens dr/Ver, Col. 6, Lines 44-54). 

1 5. Regarding claim 1 3, Maeda discloses an objective lens drive for driving the 
objective lens in the radial direction and the focusing direction, wherein the radial 
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position signal is calculated by using an applied current to drive the objective lens in the 
radial direction {objective lens driver, Col. 6, Lines 44-54). 

16. Regarding claim 14, Maeda discloses a light beam separator that is located 
between the semiconductor laser and the objective lens (Col. 5, lines 45-52; electric 
signals supplied to a driving circuit forwarded to the objective lens, Col. 6, Lines 48-54), 
wherein the radial position signal is produced by calculating the amounts of light in at 
least two regions of the light beam separator, and the at least two regions are outside 
the substantial interference regions for light that is reflected from the information 
recording medium and travels in a straight path {electric signals supplied to a driving 
circuit forwarded to the objective /ens. Col. 6, Lines 48-54). 

17. Regarding claim 16, Maeda discloses an objective lens drive for driving the 
objective, lens in the radial direction and the focusing direction, wherein rotational 
adjustment of the light beam separator with respect to the information recording medium 
is performed by rotating the objective lens drive around a central axis of the bbjective 
lens, and an arrangement of the light spots on the information recording medium is 
adjusted by the rotational adjustment {objective lens driving mechanisrh for driving an 
objective lens in the radial and focusing directions, Col. 5, Lines 44-50). 

18. Regarding claim 17, Maeda discloses the light beam separator is a hologram or a 
diffraction grating (Col. 12, Lines 4-8). 



Application/Control Number: 10/526,646 Page 10 

Art Unit: 2627 

19. Regarding claim 21, Maeda discloses the light beam reflection portion is a light 
reflection film formed by deposition or application (Col. 12, Lines 61-65). 

20. Regarding claim 23, Maeda discloses the light beam reflection portion is placed 
substantially outside an effective light beam diameter of the collimator lens and formed 
integrally near the exterior of the collimator lens (see polarizing beam splitter 3, 
collimating lens 2 and correcting plates 101-2 in Fig. 2). 

21 . Regarding claim 24, Maeda discloses the light beam reflection portion is formed 
by deposition, application, or coating of an aluminum reflection film or light reflection film 
near the exterior of the collimator lens (Col. 12, Lines 61-65; see polarizing beam 
splitter 3, collimating lens 2 and correcting plates 101-2 in Fig. 1). 

22. Regarding claim 26, Maeda discloses the reference position is any one selected 
from a turntable for holding the information recording medium, part of the optical head, 
and a guide shaft of the optical head {optical axis, radial and tangential directions, see 
Fig. 1). 

23. Regarding claim 27, 'the driving signal from the voltage controller is any one 
selected from a triangular wave, a sine wave and a trapezoidal wave', the Examiner 
takes Official Notice that the aforementioned waves are well known and commonly used 
in the art for carrying information. 
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24. Regarding claim 28, Maeda discloses the arithmetic unit detects relative 
positions of the information recording medium with respect to the reference position in 
the focusing direction in at least two different portions of the information recording 
medium, the relative angle between the information recording medium and the objective 
lens, the amount of warping and the aoss-sectional shape of the information recording 
medium by using the relative positions {optical disc thickness, Col. 3, Lines 30-33; 
focusing and tracking enror signals are supplied to objective lens driving signal, Col., 
Lines 53-54). 

25. Regarding claim 29, Maeda discloses at least one selected from the amount of 
tilt corresponding to the calculated radial position of the information recording medium, 
the relative angle between the information recording medium and the objective lens, the 
amount of warping and the cross-sectional shape of the information recording medium 
is stored in a memory, and a tilt correction signal is generated to change the relative 
angle betweiBn the objection lens and the infomriation recording medium in accordance 
with radial position by using information of the memory {optical disc thickness, Col. 3, 
Lines 30-33; focusing and tracking error signals are supplied to objective lens driving 
signal, Col., Lines 5.3-54). 

26. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maeda, in view of Komma, and further in view of Takekoshi et al. (US 5,602,383), 
hereinafter Takekoshi. 
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Regarding claims 19 and 20, Maeda discloses an optical base for holding the 
semiconductor laser {main unit, Col. 5, Lines 42-44 and 53-54), a light beam reflection 
portion is foi-med integrally, with the optical base {polarizing beam splitter, Co\. 5, Lines 
50-53, see Fig. 2; [See Fig. 15B, elements 19 (optical base) and 60 (reflection portion) 
of Applicants' Specification.]), a light reflection film is formed on the light beam reflection 
portion {polarizing beam splitter, Col. ,5, Lines 50-53; multilayer films, Col. 6, Line 35), 
and the optical base is formed integrally with the light beam reflection portion made of 
glass {polarizing beam splitter. Col. 5, Lines 50-53, see Fig. 2; [See Fig. 15B, elements 
19 (optical base) and 60 (reflection portion) of Applicants' Specification.]; glass 
refraction surfaces, Col 12, Lines 5QS5). 

However, Maeda does not explicitly disclose but Takekoshi does disclose the 
optical base is made of metal or. resin (Col. 1 1, Lines 39-40). 

Therefore it would have been obvious to one ordinariiy skilled in the art at the 
time of the invention to supplement the combined teachings of Maeda and Komma, and 
have the optical base for holding the semiconductor laser, wherein the optical base is 
made of metal or resin, since it allows for mass-production of the optical bases through 
resin molding. 

Conclusion 

27. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure.' 
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Brazas et al. (US 5,689,492) disclose an assembly used for precisely positioning 
the component parts of a laser detector-grating unit, 

Kay et aL (US 5,544,143) disclose a laser-detector-grating unit. 

Brazas, Jr. (US 5,51 1 ,059) discloses a multi-element grating beam splitter with a 
reflection grating element. 

Shimano et al. (US 5,481 ,386) disclose an optical head integrally formed with 
light source and photodetector 

Komma et al. (US 2002/0097660) disclose a diffraction grating body and optical 
pick-up apparatus. 

28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Minerva Rivero whose telephone number is (571) 272- 
7626. The examiner can normally be reached on Monday-Friday 9:00 am - 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wayne Young can be reached on (571 ) 272-7582. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair.-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

MR 5/17/06 ^ - 
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SUPERVISORY PATENT EXAMINER 



